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Safe Training Systems Ltd. 
 
Thank you for purchasing a Safe Training Systems 601 Series Plumes simulator which we expect 
will give you many years of service. 
 
Established in 1991 Safe Training Systems Ltd (STS) specialises in the design & manufacture of 
simulators for realistic training within industries using hazardous materials. 
 
STS simulators are currently used by the following; 
 
·  Nuclear Power Stations 
·  Nuclear Fuel Manufacturers 
·  Nuclear Research Laboratories 
·  Civil Defence Organisations 
·  Nuclear Weapon Manufacturers 
·  Military Services 
 
in the UK, Benelux, Canada, France, Germany, Scandinavia and the USA. 
 
The STS product range includes the following; 
STS 601 Plumes for training in monitoring airborne releases of radiation or gases. 
STS 800 Series for training in surface contamination and de-contamination. 
STS 900 Series for training in the use of Field Survey Instruments & Dosimeters. 
 

STS will also manufacture to customers' specific requirements. 
 

STS Customer Care 
 

STS is strongly committed to customer care and after-sales service. Should you have any queries 
regarding your simulator please contact our sales office; 
 
 
 
 
In the UK: 
Safe Training Systems, Ltd.          (Monday - Friday  9.00 am - 5.30 pm GMT) 

Telephone + 44 (0) 1344 483 563      Fax no.  + 44 (0) 1344 485 175 
Website: www.safetrainingsystems.com 
e-mail: sales@safetrainingsystems.com 

 

STS welcomes any questions you may have regarding the features, setting up or operation of 
your instrument. 
 
STS relies on feed-back from customers to assist with its continuous development program.  
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SECTION 1 
_______________________________________________________________________________________________________________________________________ 
 

    WARNING NOTICES 
 

1.1 Control of Simulators 
 
STS aims to make simulators that are indistinguishable from real instruments, so that the person being instructed 
experiences the best possible training.  A consequence of this is that there is a possibility that the simulator could be 
mistaken for a real instrument, and then used for a real monitoring task, when, obviously, no readings would result. 
 
To guard against this danger, simulators must be effectively managed so that they cannot be used for real 
monitoring, while at the same time their benefit as a precise simulator of a real instrument is not diminished. 
 
 

SECTION 2 
_______________________________________________________________________________________________________________________________________ 
 

OVERVIEW  
 

2.1 Theory of Operation  
 
The STS 601 Plumes Simulator consists of a hand held field instrument with integrated GPS system and a PC based 
software program. The instrument displays dose rates to field personnel based on uploaded, predetermined plume 
models relative to time and instrument location. The instrument also data logs the travelled route for post exercise 
display on a PC. 
 
A dispersion model, a set of mathematical algorithms developed to simplify atmospheric dispersion phenomena, is 
used to predict the concentration of a contaminant at a receptor resulting from a single exhaust source. Model input 
variables include: location of emission; wind speed and direction (remains constant throughout the duration of the 
release); release rate; height above ground; duration of release; and time and date of release. STS has incorporated 
this hazard dispersion modelling into its software to allow the simulator to model a radiological release incident, 
providing realistic survey data to field personnel as they travel into, through, and out of the simulated plume. This 
provides a powerful tool to be used in survey procedure training and for demonstrating skills in a drill or exercise. 
 

2.2 The GPS Satellites  
 
The U.S. Military maintains a system of satellites each transmitting highly accurate time and position information. 
Each satellite is in a different orbit, and orbits the earth every 23 hours. The GPS receiver can track up to 12 
satellites, and by measuring the time difference between the signals from each of the satellites being tracked, and 
knowing their position in the sky, can calculate the latitude, longitude and altitude of the receiver. To get an accurate 
3 dimensional fix, at least 4 satellites need to be tracked and should be widely spaced in the sky. They should not be 
too close to the horizon (to minimise atmospheric effects). The signals from the satellites are at a very high 
frequency (l.2Ghz). At this frequency the signal is obstructed by buildings, and can even be effected by foliage and 
the human body. If the antenna's view of the sky is restricted in such ways, it may not be possible to track sufficient 
satellites to get an accurate fix, or the satellites being tracked may all be in the same area of the sky resulting in 
inaccuracies in calculating the position. Although algorithms are built into the GPS system to minimize these 
effects, the above points should be taken into account when using the instrument.  
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2.3 The Plume  
 
The location of the simulated release of radioactive material is programmed into the instrument either by pressing 
the 'Save' button at the location of the release, or uploading the latitude and longitude of the release point from a PC. 
The PC can also be used to specify the amount of radioactive material released, whether it is a continuous or short 
duration release, the date and time of the release, and the wind speed and direction. The instrument calculates its 
position relative to the location of the release, and calculates the dose rate which would be expected at that position 
and displays it on the LCD.  
 
 

SECTION 3 
_______________________________________________________________________________________________________________________________________ 
 

INSTRUMENT CONTROLS  
 

 
 

 
The STS Plumes Simulator field instrument consists of a hand held unit (as pictured above) which incorporates an 
internal GPS system with external magnetic mount antenna, LCD display, internal microprocessor, PC interface 
(serial port), and battery power supply. Instrument control switches are located either externally or internally in one 
of two (2) concealed compartments. External controls support field personnel during the course of a training 
exercise. Internal controls, located in either the compartment at the rear of the instrument (access door open in 
picture above), or in the battery compartment (access door located on the base of the unit, not shown in picture 
above) are for device setup /configuration modes, or interface to a PC to upload or download scenario data. 
 
The location and function of control devices and instrument interfaces are as follows: 
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3.1 Main power on-off switch  
 
The main power on-off toggle switch is located in the battery compartment on the base of the instrument. With this 
switch in the OFF position, all power is removed from the instrument, and any stored route data will be lost. 
 
Plume parameters and option settings will be retained in non-volatile memory. 
 
A lithium battery inside the instrument provides backup power to the GPS card, allowing it to maintain its clock and 
retain its last known position and satellite information. 
 

3.2 Standby switch  
 
The standby slide switch is located in the concealed compartment on the rear of the instrument. With the switch in 
its OFF position (up) and the main power switch in the ON position, the instrument is in a low power mode where 
all other controls and indicators are disabled and the GPS receiver is inactive. Moving the switch to the ON position 
(down) brings the instrument out of its standby state. 
 
It may be switched out of standby while the main function control (rotary witch) is set in any position. 
 
Any stored routes are retained in memory. 
 
While in standby mode, the current consumption is approximately 10mA giving a battery life of around 500 hours.  
 

3.3 Main function Control  
 
The main function control is a 5 position rotary switch mounted on the top panel of the instrument. Its functions are 
OFF; BATTERY TEST; ZERO; RANGE 1; and RANGE 2. 
 
With the switch in the OFF position, the LCD display is blank and the LED’s are off, giving the appearance that the 
instrument is “off”. However, the GPS receiver is functioning and the serial port is active, allowing a PC to 
communicate with the instrument and satellites to be tracked. Route data logging is suspended. Power consumption 
is only slightly less than any that of any other position. 
  
With the switch in the BATTERY TEST position, the battery voltage is displayed on the LCD. The GPS receiver is 
active, route data is logged, the serial port and SAVE push button are active. The audio output and pulse output (if 
selected) are disabled.  
 
With the switch in the ZERO position, the instrument is fully functional except that 0.00 is displayed on the LCD to 
simulate the ZERO ADJUST function of a real instrument. The audio output and pulse output (if selected) are active 
and route data is logged. If the GPS receiver has not yet obtained a position fix, the word 'Wait' is displayed on the 
LCD.  
 
With the switch in the RANGE 1 or RANGE 2 position the instrument is fully functional with the LCD displaying 
the dose rate. The units and resolution of the 2 ranges are pre-programmable via a PC/serial port. If the GPS receiver 
has not yet obtained a position fix, the word 'Wait' is displayed on the LCD. 
 

3.4 SAVE pushbutton  
 
The SAVE push button is located in the concealed compartment on the rear of the instrument. This pushbutton is 
used to set the current location of the instrument as the source of the emission release. 
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For the GPS receiver to give an accurate position it needs to be tracking at least 4 satellites. If less than 4 satellites 
are being tracked when the save push button is pressed, the instrument waits either until 4 satellites are being tracked 
or the SAVE push button is pushed again.  
 
While it is waiting, the word 'FIXING' is displayed on the LCD and the red LED is illuminated. 
 
The location is then saved in non-volatile memory.  
 
While the data is being saved, the word 'SAVING' is displayed on the LCD.  
 
When it has finished, a beep is emitted.  
 
The location of the source of radiation may also be programmed via the serial port (see section 3.7).  
 

3.5 Pulse Output Connector  
 
The pulse output connector is a BNC type connector located in the concealed compartment on the rear of the 
instrument, which provides constant amplitude pulses suitable for feeding to a spectrum analyser for isotope 
identification. These pulses are preset to give a reading in the correct channel on the analyzer for a specific isotope. 
 

3.6 Red and Green LED’s  
 
The Red and Green LED’s are located on the top panel of the instrument. The Red LED indicates either that the 
instrument is busy performing a function, such as; saving the location, communicating with a remote computer, or 
showing that the GPS receiver does not have a position fix.  
 
The operator should wait until the red LED goes out and the Green LED comes on before proceeding.  
 
The Green LED indicates that the GPS receiver has a position fix and that it is Ok for the operator to proceed with 
surveying the area.  
 

3.7 Serial port  
 
A connector is located in the concealed compartment on the rear of the instrument to provide communications with a 
PC to set or read the plume parameters, range resolutions and indicated units of dose rate and various other 
parameters, to enable or disable audio and pulse output and to transfer logged route data to the PC. See section 5 for 
more details. Serial communications may be performed with the rotary switch in any position, provided the standby 
switch and main power switch are both in the ON position.  
 
 

SECTION 4 
_______________________________________________________________________________________________________________________________________ 
 

GPS SYSTEM 
 

4.1 The Antenna  
 
The antenna is mounted in a recess at the front of the instrument. It is held in place by a magnet on the base of the 
antenna. If the instrument is to be used outdoors, it may be operated with the antenna located in its recess. If the 
instrument is to be used in a vehicle, the antenna should be detached from its mounting recess and attached to the 



 
 

____________________________________________________________________________________________ 
Safe Training Systems Ltd 
Series 601 Plumes USA Manual – Dec 06  8 
 

roof of the vehicle. The magnet on the base of the antenna should be strong enough to hold the antenna in place. 
Take care not to damage the antenna cable. When not in use, wind the antenna cable on the channel on the base of 
the instrument, and place the antenna in its recess.  
 
 

SECTION 5 
_______________________________________________________________________________________________________________________________________ 
 

INSTRUMENT OPERATION  
 

5.1 Power Up sequence  
 
When the main power switch in the battery compartment is switched to ON, irrespective of the setting of the standby 
switch and main function switch, the instrument performs some initialization and internal testing which takes several 
seconds, after which the instrument emits a beep. 
 
If the standby switch is in the OFF position, the instrument will then switch into its standby state.  
 
If the standby switch is in the ON position or is subsequently switched to the ON position, the GPS receiver is 
initialized and a position fix obtained. During this time, if the function switch is in either the ZERO position or one 
of the RANGE positions, the word 'wait' will be displayed on the LCD. It can take from a few seconds to 20 minutes 
to obtain a position fix depending on the age and accuracy of the location data currently held on the GPS card and 
the number of satellites in view. 
 
If the instrument has been programmed with release data timed to occur within the next 7 days, the location of the 
release is used as an approximation for the instrument's current position to aid the GPS system in obtaining an 
accurate fix. During this time, if the function switch is in any position other than the OFF position, the Red LED will 
be on.  
 
Once a position fix has been obtained, the operation of the instrument depends on the setting of the function switch. 
See section 3.3.  
 

5.2 Data logging  
 
Once a position fix has been obtained and the function switch is in any position other than the OFF position, the 
position relative to the plume origin and the count rate are logged to a file every second. The instrument has 
sufficient capacity to save 20 hours of logged data. 
  
If a position fix is lost, data will continue to be logged to the file every second using the latest position data 
available. 
 
If the function switch is turned to the OFF position, data logging is suspended. 
 
If the standby switch is set to the OFF position, the current log file will be closed and a new file will be opened 
when the instrument is switched out of standby. 
 
If the SAVE push button is pressed or, new plume parameters are uploaded from a PC, the current log file will be 
closed and a new file opened. Each file is date and time stamped with the time the first data was logged to the file.  
 
When route data is downloaded from the instrument to a PC, all log files are transferred to the PC and erased from 
the instrument. 
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If the instrument is switched OFF using the main power switch in the battery compartment, or the batteries are 
removed or are flat, all logged data in the instrument will be lost.  
 

5.3 Communicating with a PC  
 
The PLUMES software runs on a PC, and provides a means of communicating with the plumes instrument via its 
serial port. The program is invoked by selecting 'Programs' from the Start Menu and clicking on 'Plumes'. When the 
'welcome' screen appears, press a key to bring up the main menu. 
 
The program contains comprehensive on-screen help via the F1 function key so only brief operating instructions will 
be given here. 
 
The instrument may be connected to either COMI or COM2 of the PC using a standard “no modem” type serial 
cable. To select the port, highlight the 'change configuration' option from the menu by using the up and down arrow 
keys or pressing the initial letter of the option then press <ENTER>. This will bring up another menu. Select the 
'Serial port' option in a similar way, then press the space bar to cycle round the available ports, then press the 
<ENTER> key. This setting will remain for this and subsequent sessions until next changed. 
 
The facilities available from the PLUMES software are to enter plume parameters from the keyboard, including the 
latitude, longitude, and altitude of the source of radiation, the wind speed and direction, release rate and height 
above ground of the release. These parameters may be uploaded to the instrument or saved to disc. Parameters may 
also be read from the instrument or from disc.  
 
Logged route data is downloaded from the instrument and saved on disc. An incremental digit is appended to the 
name of the specified route data file if multiple files with the same name are downloaded. These saved files may 
subsequently be read from disc and the route travelled by the instrument displayed graphically on the screen. The 
count rate is indicated by the colour of the trace. Route data files on disc may be deleted at any time.  
 
The predicted shape of the plume is based on the emission rate, wind speed and direction, and height above the 
ground. It may be displayed graphically or numerically.  
 
The advanced option menu allows; the resolution of the display and the measurement units (Sieverts or Rad) to be 
specified for each range; the relationship between count rate and dose rate; generation of audible clicks or pulses and 
their frequency; the background count rate; and the response rate of the LCD. These options may be entered from 
the keyboard, read or written to disc, uploaded to the instrument or read from the instrument.  
 
The plume parameters and options uploaded to the instrument take effect immediately. They are stored in non-
volatile memory in the instrument, and therefore remain in the instrument even if all power is OFF.  
 
 

5.4 Battery Power Supply  
 
The Plumes field instrument utilizes six (6) C size alkaline batteries located in the base compartment, accessible via 
the door underneath the unit. 
 
In standby mode the current consumption is approximately 10mA giving a battery life of around 500 hours. The 
expected operating time of the batteries, when the main power switch is in the ON position and the standby switch is 
in its ON position, is about 15 hours of continuous use. 
 

NOTE: Do not mix partially discharged cells with new ones, because this may lead to explosions. 
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SECTION 6 
_______________________________________________________________________________________________________________________________________ 
 

SOFTWARE 
 

6.1 Installation 
 
The PLUMES software is provided on CD and can be uploaded to a PC via the INSTALL program provided.  
 
During the installation process, the program will request the User to specify the default use of either port COM1or 
COM2. 
 
If the PC does not support any COM ports, whether real or virtual, a pop-up window will appear and request the 
User to select either CLOSE or IGNORE. When either CLOSE or IGNORE is selected, the software will continue 
loading to the Welcome Page and any key pressed will open the software. All of the PLUMES software features will 
function with the exception of interface/configuration related functions to the instrument. 
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6.2 Configuring a Scenario 
 
The following worksheet may be used to design a typical plume scenario: 
-------------------------------------------------------------------------------------------------------------------- 
 

STS - PLUME WORKSHEET 
 
Drill/Exercise Name:  ______________________ 
 
Location of Emission:          Lat ___ ___ ___.___  N S E W,  Long ___ ___ ___.___  N S E W 
 
     - Or  -   Coordinates obtained at site using “SAVE” function. 
 
Altitude:    ________ meters 
 
Wind Speed / Direction: ____.___ meters/sec  /  _____ degrees 
 
Release Rate:   __.___ E + ____  Becquerels/sec 
 
Height Above Ground: ______ meters 
 
Duration of Release:  _____ : _____ : _____ (hh:mm:ss), OR  _____ Continuous (check) 
 
Time / Date of Release: _____ : _____ : _____ (hh:mm:ss), ____/____/____ (dd/mm/yyyy) 
 
 

Field Instrument Advanced Option Settings: 
 
Main Function Control Switch Sensitivity; select from the following for Range 1, and Range 2: 
 

__ 99.99 uSv __ 99.99 mSv __ 99.99 mR __ 99.99 R 
__ 999.9 uSv __ 999.9 mSv __ 999.9 mR __ 999.9 R 
__ 9999 uSv __ 9999 mSv __ 9999 mR __ 9999 R 

 
Conversion Factor Setting (relationship of calculated count rate and indicated dose rate):  ___.__ 
 
Rate Factor (relationship of calculated count rate and audio pulse rate): ___.__ E + ___ 
 
Audio Output:   ____ On  ____ Off 
 
Simulated Background: _________.___ 
 
Damping (rate at which the display changes in response to a step change in count rate)  _____ 

---------------------------------------------- 
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6.3 Displaying Results 
 
The Plumes software, via the Main Menu, provides displayed results for the following features: 
 

·  Plume – predicted dispersion graphically shown over time 
·  Travelled Route – downloaded route from field instrument, graphically showing path and count rate levels 

 

6.4 Printing Results 
 
The Plumes software, via the Main Menu, will print the following items: 
 

·  Plume – predicted dispersion graphically shown over time 
·  Travelled Route – downloaded route from field instrument, graphically showing path and count rate levels 


